Male greater sac-winged bats, Saccopteryx bilineata, use hovering flights to court females in their harem territory. While hovering, males fan a fragrant perfume from sac-like organs in the wing membrane towards the females. Each afternoon, males renew the perfumes of their wing sacs during a stereotypical and time-consuming behavioural sequence, which includes blending secretions from genital and gular glands. I investigated whether male perfume-blending behaviour varies between the mating and the nonmating season, and whether successful males, those with large harems, have different patterns of perfume blending than less successful males. I measured variation in perfume-blending behaviour in 21 adult males. The pattern of perfume blending was not significantly different between the mating and the nonmating season. However, the time at which perfume blending began and terminated differed between seasons. During the mating season, males spent about the same time cleaning their wing sacs during phase I of perfume blending, irrespective of the number of females in their harem. During phase II, males with large harems spent significantly less time refilling and blending perfume than males with small harems. In addition, males with large harems took up fewer droplets of secretion from the genital region. Overall, male-male interactions were rare during perfume blending, and the decrease in duration in phase II was not attributable to more disturbance in large harems. There was also no evidence that males prevented each other from transferring secretions into their wing sacs. 
Male greater sac-winged bats, Saccopteryx bilineata, use hovering flights to court females in their harem territory. While hovering, males fan a fragrant perfume from sac-like organs in the wing membrane towards the females. Each afternoon, males renew the perfumes of their wing sacs during a stereotypical and time-consuming behavioural sequence, which includes blending secretions from genital and gular glands. I investigated whether male perfume-blending behaviour varies between the mating and the nonmating season, and whether successful males, those with large harems, have different patterns of perfume blending than less successful males. I measured variation in perfume-blending behaviour in 21 adult males. The pattern of perfume blending was not significantly different between the mating and the nonmating season. However, the time at which perfume blending began and terminated differed between seasons. During the mating season, males spent about the same time cleaning their wing sacs during phase I of perfume blending, irrespective of the number of females in their harem. During phase II, males with large harems spent significantly less time refilling and blending perfume than males with small harems. In addition, males with large harems took up fewer droplets of secretion from the genital region. Overall, male-male interactions were rare during perfume blending, and the decrease in duration in phase II was not attributable to more disturbance in large harems. There was also no evidence that males prevented each other from transferring secretions into their wing sacs. (Huck et al. 1981; Brown et al. 1987; Lai & Johnston 1994 , but see Grafen 1990 Steck et al. 1999) or dominance (e.g. White et al. 1986; Drickamer 1992) . There is also growing evidence for olfaction being an important sensory modality for female choice (see review in Vollrath & Milinski 1995; Penn & Potts 1998a) . In some species, females select mates based on olfactory signals that reveal a male's parasite load (Kavaliers & Colwell 1993) or the dissimilarity in the MHC genome (Wedekind et al. 1995; Eklund 1997; Penn & Potts 1998a, b) . Considering the transitory nature of volatiles, it is not surprising that mammals may partition a relatively high proportion of their daily activity budget to distributing and displaying chemical signals. For example, during the mating season, male greater sacwinged bats, Saccopteryx bilineata (Emballonuridae) spend up to 1 h each afternoon on the preparation and blending of fragrances (Voigt & von Helversen 2001) .
Colonies of the greater sac-winged bat include up to 60 individuals and occur in well-illuminated buttress cavities of large trees in tropical habitats of South and Central America (Bradbury & Emmons 1974; Bradbury & Vehrencamp 1976; Voigt & von Helversen 1999) . Males defend territories of ca. 1-2 m 2 in which one or more females roost (Bradbury & Emmons 1974; Bradbury & Vehrencamp 1976) . Males scent-mark the boundaries of their harem territories with secretions of the gular gland and defend this area against male intruders (Bradbury & Emmons 1974; Tannenbaum 1975; Voigt & von Helversen 1999) . Nonterritorial males roost adjacent to harems and frequently interact with harem males and females. Voigt & von Helversen (1999) suggested that the potential for female choice is high in this mating system because females are larger than males, dominant during agonistic encounters and therefore free to move between harems. In agreement with this suggestion, Heckel et al. (1999) showed that harem males are not the exclusive fathers of all harem offspring. None the less, males with a 
